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CHAPTER I 
THE PROBLEM AND METHODS USED TO ASSIST 
IN ITS SOLUTION 


The Nature of the Problem 


Junior-high-school general-science courses in need of 
study and revision.-- The present tendency in education is 


to fit the educational program to the needs of the individuals 


concerned so that they may be better fitted through personal 
experiences to make their particular contribution to society 
The general-science offering of the junior high school must 
fit into this educational program in the most effective way. 
The problem thus resolves itself to this: "How can the 
general-science curriculum of the junior high school make 
its best contribution to the total education of the learner? 
The foremost purpose of this paper is to determine the view- 
points of pupils and adults relative to the general-science 
program as it now is in the writer's school so that the 
curriculum may be better adapted to the youth of the school. 
Any school program should be regularly evaluated so that it 
may be made more effective in helping young people to have 
experiences which will aid them in reaching the fundamental 
objective: successful participation in an improving 
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2 
democracy. Such evaluation may be made by several methods, 
one of which is to ask people who are or have been affected 
by the program to help. The writer plans to use this method 
and will gather data from pupils who have not studied general 
science, from those who are now studying it, and from those 
who have studied it for the three junior-high-school years 
as well as from the parents of the present pupils of the 


writer's school. 


Collection of information.-- It is the intention of this 


writer to base his conclusions and interpretations on the 
data obtained by the use of questionnaires, check lists, and 
suggestion forms. Boys and girls beginning seventh-grade 
science, boys and girls who have had seventh-grade science 
and those who are now studying the eighth- and ninth-grade 
science courses will be asked to fill out a check list. A 
representative group of high-school sophomores will be given 


an opportunity to fill out a four-part questionnaire. The 


statements of parents will be solicited by means of a letter. 


Copies of these several forms appear in the Appendix, page 


46. 
V/ 


Pupil testimony may not be reliable.-- Fitzpatrick 
has pointed out that pupil testimony is not reliable enough 


1 
Frederick L. Fitzpatrick, "Pupil Testimony Concerning 
Their Science Interests," Teachers College Record, XXXVIII 
(February, 1937), pp. 381-388. Treats 
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| to form the whole basis for changing or planning the cur- 


riculun. 


Interest courses based upon uncritical acceptance 
of group testimony may not be interest courses at all; 
certainly we cannot regard them as specifics which are 
guaranteed to cure all the ills to which the educa- | 
tional process has fallen heir. 


Taken as a whole, the bulk of pupil (student) 

| testimony gave evidence of being unstable, inconsistent, 
| and unreliable. About 30 to 40 percent of the testi- 
mony appeared to be reasonably consistent and reliable 
...- Nevertheless, the results do tend to cast a shadow 
of doubt upon the supposed reliability of many pupil 
responses that have been regarded as evidences of 
pupil interest. 


Science textbooks alone not enough.-- Many science 


courses are taught from the textbooks alone. Such courses 


cannot apa the obligation of meeting the needs of the pupils. 
z 
| Leonelli has pointed out that the science textbooks do not 


contain all that is needed to meet the requirements of the 
newer curriculum. In his paper he makes the following state-_ 
| ments: 

Upon the examination of the subject-matter content 
(of several science books) it was readily seen that 
| there was little or no agreement among the authors of 


different textbooks as to the subject matter to be 
taught the students of general science. 


Better teacher training needed as well as better in- 


_ gstructional materials.-- A partial solution to the problem | 


may be obtained through a better program of training | 


VY | 
Renato E. Leonelli, "Principles of Physical and 

Biological Sciences," Unpublished Master's thesis, Boston 

University, Boston, 1947, p. 34. | 
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4 
general-science teachers and the concurrent development of 
better instructional materials. The Department of Education 


of the State of Texas indicates this in one of their bul- 
ul 
letins. 


Thus general science is meeting the demand for | 
an elementary science which will serve as a pre- 
requisite course for the more advanced sciences. 
Fortunately, the teachers of this science have well 
organized texts on the miltiple lists. It mst not 
be supposed that just any teacher who has a little 
of some science is capable of teaching general 
science to a group of wide-awake American boys and 

girls. <A teacher who has the technique of teaching 
and knows the sciences of everyday life, is probably 
better prepared to teach the course than someone who 
has had special training in only one of the sciences. 


The course in general science should be complete 
in itself and as a "unit course" be looked upon as 
independent of later courses in science. General 
science is not a series of short and independent 
courses in physics, chemistry, biology, physiography, 
and other sciences. Only as these sciences contribute 
to a unified course of instruction in the practical 
problems of the pupil's life should they be considered. 
For many students this is the only science they will 
get. For this reason it should have to do with the 
life conditions affecting the pupils, and its subject 
matter should be largely selected from their environ- 
ment. It will therefore, vary greatly in different 
communities. 


Others agree that the teacher is the key in solving 
the teaching and learning problems.-- The Texas Department 


of Education is not alone in advocating not only better 


training and teaching materials for teachers but in placing 
teachers in positions for which they are trained and adapted. 


1 
H. O. Smith, The Teaching of Science, Texas Department 
of Education Bulletin, Vol. 7, No. 9, State Department of 
Education, Austin, Texas, 1931. 
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V/ 
Frolio, for example, indicates that the successful solution 


of the curriculum problem requires teachers suited to the 
situation. 


In answer to the question "what do you consider to 
be the objection which would have to be overcome in 
order that General Science may be acceptable and in- 
corporated in the curriculum of the seventh and eighth 
and ninth grade in all junior high schools?" all seem 
to agree that well trained teachers who understand the 
subject matter from the pupil's point of view and 
Suitable equipment must be had. 


Science curriculum does not serve the needs of pupils.-- 


Several studies have shown that traditional curricula do not 


serve the best interests and needs of the boys and girls of 

our Hyer One study that indicates this is that made by 
2 

Kane who includes the following statements in his conclu- 


sions: 


Both sexes saw little use of astronomy except. 
the highest third boys. 


Elements lacked usefulness appeal to all except 
highest ability groups. 


In spite of the novelty attached to its use, 
class work with the microscope was uninteresting and 
useless to lowest ability groups. 


Alcohol and tobacco, as well as propaganda 
efforts were rated as useful and interesting even in 
lowest ability groups. | 


pl 
Samuel Francis Frolio, "The Improvement of Teaching of | 
Science in the Junior High School," Unpublished Master's 
Ray Boston University, Boston, 1931, pp. 3<4. | 
2 é 
Harry Joseph Kane, "An Inquiry into the Interests of 
Certain Eighth Grade Science Pupils,” Unpublished Master's 
thesis, Boston University, Boston, 1946. 


a — 


; : , ee mer ! 
tl ee ee eT ep a OR 
 mottyloe Ly teseosore 


Le led 
| 
( 


edt bastetebays odw eter Edgar at wy tedd serge of & 
boz wetv to tatog er Fa odds Tt tedden side 


\ --.pLtgug. to sheen bit: over on Be0b ¢ 
. tom ob afiso bets Garwita ities ne sibttn eae 


~~. © * 


to efnta bare ayod edd’ to ebeen bas eduonodat Yeo 


« 
bags a 


YS ebem tudd et etdt godeotiat sadd vbase ont meee iat 
-sfonoo etd nk ataometate giitwoffor eds eobufont ow ae 


-_ 


eaote 
tqeoxe ynonottes to een elfttif wae vaxoe dtod 
-eyod batdt tnertp tet edt 
tqeoxe {fe o¢ [peqqe esentstesr bexoel edxomb it 


-equota yttl fda deodg te 


oes ett ot pedediek yilevon ent to. of tan at 
bie ‘galdeortedm tag egw ogoonoiotm ent détw xnow geelo ! 
-2quom ytiiida tzewol ot ereloen ; 


shaepaqorq ea {Lew sa ,ososdod Sra fosoe fa ‘ 
al meve aniteenedat fae Lueteey es beter etew edtotteo | 
» 8G OI i 8 dpewol 


i"'¥o anidovel ‘to taemevorqanl edt" eae Pa Leumsé 
a'teteaM d5ecatiduqa’ ™ Loodos dutH sofnul edd ak eoneto& — 
eS .oq , LOL (tod cou citlecteviad nodeod qeieeds 


to ateevetnl ert otal yatupal nA” ~oup4 geek Peas 


a'tetesll heretidugn “ elfgud esmetoe alatie. 
.ad€l .soteod Sa deerhe* ( y cahaeds | 
i? id ia : 


6 


Present curriculum needs critical study.-- The problem 


of curriculum planning is not a simple one. It is a problem 


which requires careful and critical analysis of the present 


curriculum in terms of both the content and the methods used. 
1 


Heiss, Osbourn, and Hoffman give us some material to think 
critically about when evaluating present curricula. 


In the final analysis a point of view as philoso- 
phy in any field is a personal thing molded and shaped 
by individual experiences and backgrounds. 


The young people whom we teach are experiencing 
life on every hand and must be conditioned to adjust 
to its forces and to solve the problems which are at 
their maturity levels....The science teachers are 
faced with the necessity of becoming sensitive to 
these problems of boys and girls and so setting the 
stage for learning that science materials will make 
a contribution in the solution of their problems. 


A study of the aspects of present-day living 
which seem to have science antecedents or implications 
and a study of the needs of boys and girls as con- 
sidered by their behavior pattern would seem to reveal 
that there are many focal points where science can 
aid in the adjustment of the individual. 


Suggested classifications of the functions of 
science in the adjustment of individuals. 


1. Science can contribute a fund of interpre- 
tive understandings to aid in the adjustment 
of individuals. 


2. Science can contribute a fund of apprecia- 
tions to aid in the adjustment of individuals. 


3. Science can contribute a group of attitudes 
or mind-sets to aid in the adjustment of 
individuals. 


1 
Elwood D. Heiss, Ellsworth S. Osbourn, and C. Wesley 
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4. Science can contribute a method of attack on 
problems to aid in the adjustment of indi- 
viduals. 


-.-ewhen interpretive generalizations are the outcomes 
sought, the needs of a larger group of students will 
be met. 
The writers of Saige bee noe ones book also quote the 
1 
following from Pieper. 


A useful list of criteria to be used in the 
selection of adjustments for junior high school. 


When in each case all other things are considered 
equal, criteria should be applied that will assure that 
those adjustments selected are:-- 

1. Universal in their application to life needs. 

2. In accord with the findings of science. 

5. In harmony with the best interests of society. 

4. Crucial in individual or social life. 


5. Conducive to the desire to make further worth- 
while adjustments. 


6. Of the proper order of difficulty. 


7. Highly satisfactory to the individual without 
harm to others or himself. 


8. Desired by pupils. 
9. Identifiable in their attainment. 


10. Essential to the making of other desirable 
adjustments. 


V cuestes J. Pieper, "The Supervision of Natural Sci- 
ence," in W. L. Uhl and Others, The Supervision of Secondary 
Subjects, D. Appleton Company, 1929, p. 15. 
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1/ | 
Scientific literacy is essential today.-- Sinnott has | 


much to say about the importance of science knowledge and 


its methods in its relation to the kind of world we live in. 


This is the day of natural science. Certainly 
to face the problems of the modern world, citizens 
in a democracy must know more about natural science 
than most of them do now--not only more facts about 
it but more about its methods, possibilities, and | 
limitations. On the other hand, natural science has | 
placed in the hands of man such tremendous power that 
unless he learns to master it wisely it will master 
him. He mst know much about man and his past, about 
the time-tested values which make civilization possi- 
ble. 


There is no room for scientific illiteracy in 
modern society.... 


But the other side of our problem is equally 
important. The student of natural science must have 
an appreciation of those wide fields of human know- 
ledge which lie outside his subject--literature, the 
arts, philosophy.... 

The Community 
Community a suburban area.-- The community with which 


this investigation deals is a residential suburban city of 


about 80,000 people. Although it contains some industrial | 


projects, it is primarily a residential community in which 


nessmen and professional workers. It is a progressive city 


office workers of a nearby large city live as well as busi- 
| 
and is well known for its interest in community activities 


and enterprises, its government, and its schools. A study 


i | 
Edmund W. Sinnott, "Menace of Half-Educated Men," | 
Christian Science Monitor, Magazine Section, March 20, 1948, | 
p. 4. 
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of its school population would show that a smaller percentage 


of pupils come from families of low income than in most other 


cities. 


The General-Science Program in the 
Junior High School 
Time allotment for science in the junior high school.-- 
The time allotted in the junior high school with which the 
writer is concerned, varies with each grade. In the seventh 


grade general-science classes are held for four, forty-two 


minute periods a week for one-half year. In the eighth grade, 


classes meet twice a week for the same length period for the 
entire year. In the eighth-grade classes the same teacher 
has the same group for both science and mathematics. This 
is an experiment to determine the extent to which general 
science and mathematics can be correlated and also to reduce 
the number of individuals that the teacher need meet. In 
the ninth grade the divisions meet four times a week for 
forty-two minute periods. They meet for the entire year. 
General science is a required course in each grade. 

Content of the general-science courses.-- The content 
of the general-science courses of the writer's school is 
typical of the usual junior high school. In grade seven 
some time is spent on a general introduction to science. 


This is followed by a series of units which cover such 
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topics as plants, animals, air, water, food, and nutrition. 
In grade eight there are units on astronomy, living things, 
food, health, and some elementary concepts in the field of 
chemistry. Grade nine continues with elementary introduc- 
tions to the science of fire, chemical and physical change, 
magnetism and electricity, communications and power genera- 


tion as in various kinds of motors and engines. 


Methods Used to Gather Evidence to Assist in 
Solving the Problem 
Pupils may assist.-- Education should be so designed 


that it will meet the needs of all youth; therefore, one 


logical place to go to gather evidence of the needs of youth 


is to youth itself. Junior-high-school education in the 
city under discussion covers the public school grades of 
seven, eight, and nine. During these three years children 
may change a great deal. With this thought in mind it was 
decided to poll the opinions of beginning seventh-graders 
in order to determine what things they would like to study 
in seventh-grade general science. A questionnaire was con- 
structed (see Appendix, pages 46-47) listing twenty-five 
topics which were obtained from an investigation of several 


junior-high-school general-science textbooks. This list of 


books appears in the Appendix on page 52. Explanatory notes 


were included because the science experiences of the pupils 
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were limited. The pupils were requested to indicate which 
topical areas they thought they might like to study. Some 
of the pupils had studied a little science in the elementary 
schools. Therefore, Part II of the questionnaire was included 
in order to give the pupil an opportunity to indicate his 


like or dislike for science as he knew it. 


The high-school sophomore is asked to assist.-- Another 


logical source of information relative to the problem was the 
high-school sophomore. This pupil had finished his junior- 
high-school experiences and was therefore in a position to 
look back over his general-science schooling and state his 
opinions about it. Another questionnaire was constructed 
(see Appendix, pages 49-50) and submitted to a mixed group 

of high-school sophomores. This questionnaire sought four 
specific kinds of information: first, a list of the three 
most interesting phases of junior-high-school science; 
secondly, the three areas of general science which had proved 
most difficult to understand; thirdly, the three areas which 
the pupil would classify as having been most helpful or aeeceis! 
to him. Lastly he was asked to indicate three additional 
areas he would like to have been given the opportunity to 
study but had not. 


The adult was asked to help.-- Today's pupils are to- 
morrow's adults. If this be so, then today's adults should 


be able to offer some help in solving the problem by giving 
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their suggestions, in terms of their own experiences, re- 


garding the content of the school curricula. It was decided 
to solicit the help of parents by asking them to suggest 
areas of study which might have been helpful to them and/or 
which they felt might prove helpful to their children. A 
letter was composed (see Appendix, page 51) and sent to ap- 
proximately one hundred and forty homes asking for the view- 


point and suggestions of the mother and of the father. 


ree ot sit ga 
“zoNbee montt ot 

4 . tomb f tis «test of 
-qe of toes bas (£é ozeq i | 
-wety erit 1% aatsles Semon | i 
. totter edt to Snes pee ony 3 | of 


7 


] ai 4 y " 
| ; ; . ' om), 
f 1 bow ) ‘i 
h ; 2 ; 4 rn i _ 
hae i 
; F rt ~ Li ; 


oa. 
=e 


CHAPTER II 
TABULATIONS AND INTERPRETATIONS OF RESULTS 


Interests of pupils vary in degree.-- The total behavior 


pattern of an individual is a complex composite of a number 
of basic patterns. No two people are exactly alike in any 
one of them. ‘This is an important fact to keep in mind when 
dealing with a group of school children. It poses a number 
of problems for the teacher as well as the reviser of the 


curriculum. 


When we consider the individual's interests we are deal- 


ing with one of the basic patterns which color his behavior. 
A study of the results obtained from the questionnaire pre- 
sented to seventh-, eithth-, and ninth-grade pupils makes 
this variation in interest, at least for these groups, quite 
evident. These results are presented in Table I on pages 

14 and 15. 

It is evident that the list of topics which comprise 
this table represent the science textbook units with which 
we are all familiar. They were used in order to insure that 
the interest factor could be determined on the basis of what 
they had studied in their general-science courses. The re- 
sults show that there is considerable variation in the 
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Table I. Science Topics, Placed in Descending Order of 
Interest, as Indicated by Pupils of Seventh, 
Eighth, and Ninth Grades. 


Topic with Explanatory Words Interest Number of 
Used in Questionnaire Placement Pupils 
(2) (3) 
Communications, telephone, 

radio, radar, television...... z 126 
Medicine, drugs, disease, germs, 

DACCOPLA. .ccccccrecccscccecsecs | 126 
Chemistry, acids, soaps, paints. 2 120 
Astronomy, sun, stars, planets, 

shooting stars, telescopes.... 3 108 
Early animals, fossils, dino- 

SAUPS ccc cccccccecscveceseseesees 4 LOT. 
Animals, birds, fish, mammals, 

LNSOOES .cvcvecccedscsedsesecede 5 105 
Human body and health, sleep, 

Structure, fOOdS....cccccsseee 6 103 
Electricity, motors, bells, 

lights, wiring..cccccccsccccces 7 92 
Airplanes, how and why they fly. 8 85 
Engines, steam, gasoline, 

Giesel, jet rocket...cecccvees 9 83 
Sound, noises, musical instru- 

MOENES, VOICE. cc ccccecsessesees 10 80 
Light, causes, kinds, color, 

GYEOS, USES. cc cccvccccccsccvves £1 78 
Molecules and atoms, what every- 

thing is made Of ....cccccveees 12 74 
Weather, causes, forecasting, 

flying, kindS....ccccvescvcees 135 eA 
Earth science, rocks, soil, 

MINOPALS. ccc ccccccccccccvccses 14 70 
Transportation, science of 

autos, trains, shipS....ceeee. 15 66 
Fire, what it is, how man uses 

WGN «diets dhe Oe de ee Sate Vee 6 elms bic be 16 61 
Biography, great scientists of 

past and present.....seccseee ° 17 60 
Machines, wheels, pulleys, crow- 

bars, wheelbarrowS....ceveeees 18 52 
Atmosphere, where air is found, 

how mAn uSes it... eeresveeees 19 49 
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Table I. (concluded) 


Topic with Explanatory Words Interest 
Used in Questionnaire Placement 


(1) 


Changing substances, by heating, 


cooling, mixing... .ccccrccccce 20 47 
Water, what it is, how man uses 

EE edie star adeasevenccuw Van a¢ ais 21 46 
Conservation, fire prevention, 

forests, rivers, soil... ccccece 21 46 
Science, how the scientist does 

HLS WOrk. .cccccccccccccsvesees 22 44 
Plants, including trees, flowers, 

leaves..... Cece rcccccececcvces 25 32 


indicated interests of the boys and girls. Two significant 
things are shown in this table. First, all topics are of 
some interest to some people, and secondly, that some topics 
are of great interest to large groups of students. For 
example, we find that 23 boys and girls show an interest in 
plants while 126 show an interest in communications. To the 
teacher of general science the implication might be to limit 
the scope of the science program to those topics and activi- 
ties which seem to have interest for the greater number. 
It might also imply that the general-science program should 
be so constructed that it gives opportunities to all the 
pupils to satisfy the needs they have in terms of their im- 
mediate interests. 

Children are interested in many things and a number of 


these interests can be cultivated through their general- 
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Science classes. This fact may naturally lead to the con- 
clusion that their interests are pretty well taken care of 
by the available textbooks in general science. However, the 
writer raises the question of whether the textbooks tend to 
determine the interests of the pupils to the limitations 


imposed by the textbook content. Also, it must be noted 


here, the questionnaire was of the clue type and therefore 
a leading one. Thus, the determinations of this question- 
naire are limited to the topics included. 

With this in mind it was decided to give pupils, who 
have had the full three-year offering of the junior-high- 
school general science, an opportunity to indicate the areas 
which they thought most interesting without giving them any 
leading clues whatever. 

High-school sophomores furnish different evidence.-- 
This questionnaire was presented to a group of 140 high- 
school sophomores. The tabulation of the results of Section 
I of this questionnaire are shown in Table II on page 17. 

The results shown here are quite different from those 


obtained from the survey of the seventh-, eighth-, and ninth- 


graders by means of the clue-furnished questionnaire. The 


greatest degree of interest is now in the general area of 


electricity. However, only 44 out of the group of 140 so 
place it. Where a study of medicine, including drugs, 


disease, germs and bacteria evoked a response of interest 
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Table II. General-Science Topics Listed in Alphabetical 


Order, Which Were Indicated by High School Sopho- 
mores as of Interest to Them. 


Section lA Section I B Section I C 


(o) [0 


Topic 


(1) 


Animals... 
Astronomy. 
Atmosphere 
Aviation.. 
Bacteria.. 
Biology... 
Chemistry. 
Disease... 
Electricity 
General 
discussio 
Great 
scientists 
Heat... 
Human body 
Light..... 
Machines.. 
Magnetism. 
Matter and 
energy... 
Nutrition. 
Plants.... 
Sound..... 
Weather... 
Water 


supply... 


~ 
© OONWAH OrFOoOOorOoO CO NINDHRFOCOeE0OC0COW 
wv 
BH 
OWNO WAH OrFONnNNO io) EFOPOMrOF W 
= 
a 


© DODrFPON ONONOO OC NKHAOKFKFOOY 


= 
be 
Oo KRAoanmno FrRrRHFrFO O HFQNOOCOCIOON 


=) 


=) 
= 
YF FDNATAP OCOWODRO FH NOrKKLPOO OM 


= 
qa Oaat ~_K Gear o oo &OQ0 FF 208 


= 
tw 
= 
tw 
Cw 
= 


So Aeon ~1SO OCORPFWO OO BOrNNOOOM 
YF JIRWOO* OONNHO YH AWONNOOOW 


6) 
1 
0 
A 
2 
O 
5 
4 
7 
O 
0 
x 
5 
6) 
6) 
0 
6) 
0 
Ss 
2 
0 
0 


(oe) 
.o) 


from 126 (see Table I), only a total of 24 showed an interest 


in the corresponding group (bacteria and disease combined, 
Table II). To emphasize by a third example, a comparison 
of the two related topics, molecules and atoms in Table I 


and energy and matter in Table II, shows that 74 showed an 
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interest in the former but only one so indicated in the 
latter. 

The writer recognizes that the above comparisons do not 
give the total picture, but, nevertheless, there is enough 
of an indication of a truth to warrant further study of the 
Situation. Also one may accept it to the extent that the 
following generalization may be drawn. It is not sufficient 
for the teacher of a general-science course/ to merely/ follow 
the textbook if he cares to deal with the veal intenueies of 
boys and girls. 

All boys and girls do not like general science.-- 
Another indication of the interest boys and girls have in 
the study of general science is shown by the data of Table 
III on page 19. The figures for this table were obtained 
by asking boys and girls of grades seven, eight, and nine 
to answer frankly the question relating to their like or 
dislike of general science. The results are significant to 
the teacher of general science in the writer's school. They 
are particularly significant in providing a sufficient and 
good reason for considering the need for change in science 
time allotment and subject matter or content. 

In this table we find that, of a total of 227 boys and 
girls, 174 said that they liked to study general science 
while 50 said that they did not. Seven of them turned in 
blanks to the question. To put it differently, 3.54 pupils 
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Table III. Results Obtained to Part II of the Questionnaire 
from Grades Seven, Eight, and Nine in Which the 
Pupils Were Asked to State Whether They Do or 
Do Not Like to Study General Science .2/ 


Grade Do Like Do Not Like Blank Totals 
Science Science 


m 5 


7 82 9 0 91 
8 54 15 2 71 
) 38 26 i 65 


did like general science for each one who said he did not. 
However, as we look into the facts more closely, we see some 
rather significant data related to the grades represented. 
In grade seven, for example, we find the ratio is 9.1 tol 
in favor of those who like science. In grade eight the 
ratio decreases to 3.6 who like science to each one who does 
not. In grade nine, however, we find the startlingly low 
ratio of only 1-46 people who like science to each one who 
does not. This descending rate of interest in science is 
and should be of considerable concern as well as interest 

to the person who tries to provide the science experiences 
for our boys and girls. The writer elaborates on the sig- 
nificance of this table in the chapter on conclusions and 
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See copy of questionnaire in Appendix, pages 46-47. 
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recommendations. | 

Most difficult areas not always least interesting.-- 
The difficulty of a job or an assignment can determine to a 
large extent one's interest in it as well as the ease with 
which it may be done. Granted that there are many routine 
tasks that all people, regardless of vocation, must do, none- 
theless it is likewise true that difficult jobs are sometimes | 
the most interesting to do. To determine if any significant 
facts could be obtained relative to this view, a section of 
the questionnaire was addressed to the sophomores asking 
them to list the three topics with which they had the most 
difficulty. The results of this section have been shown on 
page 21 in Table IV. 

We note that the topic, electricity, is the one which 
was mentioned most often as being of difficulty to the great-. 
est number of students. Actually 69 out of a group of 147 
called it a difficult topic. This, in percentage, means 


that 46.8 percent found the work on the topic electricity 


difficult. At the same time a reference to Table II, page 
17, shows that 72 out of the group of 140, or a percentage 
of 51.4, found the topic interesting. 


At the other extreme we find that interest in the 


topic, weather, is indicated by 71 of the 140 or 50.6 per- 


cent, while it was difficult to only 24.4 percent. 
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Table IV. Science Topics, Listed in Alphabetical Order, 
Which Were Indicated by High-School Sophomores 
as Being Difficult. 


Section II A Section II B Section II C 
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Atmosphere. 
Aviation... 
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Biology.... 
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From these comparisons it is apparent that a topic 
should not be excluded from the general-science course merely 
because it is difficult. It would seem that other methods 
to be used in teaching the subject should be sought in order 


to capitalize on the pupil interest which is apparently 
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22 
We should try to make topics studied functional.-- That 
which is worth teaching should be useful to the learner. The 
sooner the individual can make use of that which he has 
learned, the more valuable that learning becomes. Another 
problem concerning the curriculum is posed here. Who shall 


determine what is or is not useful to the learner? Should 


the adult determine it because of his many and varied experi- 
ences? Shall the learner at the junior-high-school level 


determine it because he is to acquire it? The answer is 


probably not known in all its complications but it will 
probably consist of an amalgamation of the two viewpoints. 


The writer wanted to obtain the pupil's viewpoints and 


opinions concerning those areas which had been studied and 
found useful. Section III of the questionnaire to sophomores © 


was designed to accomplish this purpose. The results have 


been tabulated on page 23 in Table V. 


It is evident that many of the pupil's experiences did | 


not register as being particularly useful, at least up to the. 


time of this questionnaire. Those topics which were recorded 
as useful by a significant number of pupils were electricity, 


weather, plants, and disease. 


It would be interesting to ask these boys and girls the 
same question at a somewhat later date. Perhaps the data 
obtained then would show that some of the topics studied had 


long-range values. On the other hand, perhaps we should try 
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Table V. Science Topics, Listed in Alphabetical Order, 
Which Were Indicated by High-School Sophomores 
as Being Useful to Them. 


Section III A Section III ¢ 
(9) | (20) 
Beato | See res Lee | at) a 


Animals... 
Astronomy. 
Atmosphere 
Aviation... 
Bacteria.. 
Biology... 
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to make the areas studied by boys and girls more functional 


in the present because boys and girls live in the present. 
Again the teacher as well as the administrator and others 
concerned with the curriculum face a problem which merits 


early attention. 
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Things which pupils say they would like to have studied.-+- 

In Table VI below we find the results tabulated which were | 
obtained from Section IV of the questionnaire submitted to 

the sophomore group of students. In this section they were 

asked to indicate those areas in general science which they | 
Table VI. Science Topics, Listed in Alphabetical Order, 

Which Were Indicated by High-School Sophomores 


as Topics Which They Would Like to Have an Op- 
portunity to Study. 


Section IV A Section IV B Section IV C | 
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25 
would have enjoyed studying if they had been given the 
opportunity. Instead of including the statements as they 
were given by the students, the writer classified them and 
placed them in the categories which were used in the table. 
They are the same as the topics in the other tables. For 
example: a student may have written, "I would like to have 
studied the causes of disease." This falls into the classi- 
fication or topic, bacteria. 

One may draw two significant conclusions from these 
data. One conclusion is that pupils who indicated certain 
specific areas had had previous experiences in them. Per- 
haps they intended to indicate that they would like to study 
them in greater detail. This, in turn, may indicate that 
the experiences they did have were not real and meaningful 
enough so that they remembered them. The second conclusion 
which may be drawn is that they had little or nothing to 
offer in addition to what is now being offered in general- 
science courses as currently provided. In any event, nothing 
of outstanding usefulness, except as mentioned above, was | 
offered which would aid in the reorganization of the science 
curriculum. 

A composite tabulation of the four sections of this 
questionnaire presented to sophomores is given in Table VII 
on page 26. This table is in a sense supplementary to the 


table shown as Table VIII on page 27. Table VII includes 
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Table VII. Summary Table Showing the Combined Results of 
Table II, Table IV, Table V, and Table VI. 


Section I Section II SBection III] Section IV 


Topic Interest | Difficulty Usefulness| Would Like 
to Study 
(1) (5) 

Animals..... 5 2 14 
Astronomy... 18 16 7 
Atmosphere.. 0 ) 
Aviation.... 1 
Bacteria.... 13 
Biology..... 6 

Chemistry... 13 , 
Disease..... 35 2 
Electricity. 72 4 
General dis- 

cussion.... 1 
Geology..... 6) 


Great scien- 
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Human body.. 
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Machines.... 
Magnetism... 
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all the responses made in the four sections of the question- 
naire. For example, the topic electricity, is indicated by 
a total of 72 pupils as of the first or second or third 
choice in interest. A comparison with the same topic in 


Table VIII shows that 44 pupils listed or designated 
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Table VIII. Science Topics, Listed in Alphabetical Order, 
to Show the First Choices Made by High- -School 
Sophomores in Each of the Four Areas of the 
Questionnaire. 


Section I | Section II}]Section III] Section 1V 


Topic 
~ Interest | Difficulty} Usefulness} Would Like 
to Study 
(1) (2) (3) (4) (5) 
Animals = © 8 @ 1 


Astronomy... 
Atmosphere.. 
Aviation.... 
Bacteria.... 
Biology....«. 
Chemistry... 
Disease..... 
Electricity. 
General dis- 
cussion.... 
Geology..... 
Great scien- 
tists... 
H@atscssscce 
Human body.. 
Light....... 
Machines.... 
Magnetism... 
Matter- 
ONnergy..... 
Nutrition... 
Plants....c« 
Psychology.. 
BeG@@@al «sess 
Sound,...ss; 
Water supply 
Weather..... 
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electricity as their first choice in interest. Table VII 
shows that 350 (total column 2) indicated interest in twenty 
of the twenty-five mentioned topics where the first three 


choices were included, but where only the first choices were 
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considered there were only 155 indications of interest and 
in only fifteen of the twenty-five topics. 

The above-mentioned evidence has a specific meaning and 
value to the writer who is also a teacher of science as well 


as one who is seeking justification for proposing certain 


changes in the present arrangements in his school. Assuming © 
the validity of the first choices of pupils, then the course 


could be built around a shorter list of topics. This would 


imply a number of other considerations such as reducing the 
amount of equipment and materials needed, decreasing the 
amount of time in the school schedule for general science, 


or perhaps planning for greater emphasis on the smaller 


number of topics. 
However, if we assume that it is more valid to accept the 

data of Table VII which covers four interest areas of each | 

pupil we must reconsider and revise our conclusions. To the 


writer it would appear that this table is the one which of- | 


fers the more valuable data. In the light of our knowledge 
of children in regard to their attention span and instability | 
of interests, the longer list of interests would form the 
basis for a program of general science which more completely 
meets the needs and interests of them. A course in general 
science cooperatively planned by pupil and teacher would 

tend to impinge on the primary and secondary interests of 


the group. At the junior-high-school age a number of topical 
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areas studied for shorter periods of time, rather than fewer 


topics studied for long periods would serve to increase the 
general interest as well as maintain it. The writer does 
not imply here that a number of short topics should be the 
science sequence but rather that the units of work would be 
comprehensive enough to include those topics which offer 
variety but at the same time contribute to the meaning and 
value of the unit. Such units could be constructed along 
the lines of the unit assignment as advocated by Billett. 
Morover, the unit assignment (planned after the 
unit has been stated and delimited) must be flexible 
enough to provide for all significant differences 
among the pupils. In such an assignment different 
pupils may begin at different places and proceed at 
different rates in different sequences. Pupils are 
expected to differ in final achievement, industry, 
aptitudes, aims, and hence in needs. 
The unit assignment....is the general plan of 
teacher-pupil activity. In other words, it is the 
best sequence of teacher-pupil activity which the 


teacher was able to arrange prior to the opening 
of the teacher-learning cycle. 


Information furnished by parents.-- The parents fur- 
nished some data in response to a request for their sugges- 
tions which might be pertinent to any reorganization of the 
science program. I1t was interesting to note that their 
suggestions could be classified into the same categories 
or topical areas as those of the children and of the 

1 


Roy 0. Billett, Fundamentals of Secondary-School 
Teaching, Houghton Mifflin Company, Boston, 1940, p. 506. 


29 


nae he 


ry 
fon 7 Pu ‘ 
a 


Sivtosrie Yo betsoovbe as ia a ‘ait 20 EL 
i, - ae ie he 
eit tette deauelq) stnonmaies thaw | ¢fevOtOM. § 
eldtxelt ed Semen (betimf feb nye hed toad eed tiny 
Boones TTL haps ht ye eg btvorg o¢ 


‘to mefy L[etenex ont asf «re Sacianeeenae a aft 
edt at st ,shbtow sedtto ni .¥dtvidoe f idia-: 
eit doldw ytivitos Lfiquq-tedozet te sonsipee de 
Ediaeqo oft of Totsg enmetta Ot efda_dsw Tenoar 
.eloyo aehocae © aan edt 


Sie ga + . 


“tet edneteq onl ~~ «6700789 


eit to noltastaayioset yas o¢ doped sa od Soke Hole 
tisis tant efon of yaltdeotetnt saw +1 me ISON ope Los 
estroyetso omea end otat hettiseefo od biveo snottaexave 
edt to dae aeshiido eft to seotd a8 ae ta Santee ‘To 


Loodoa- BA pec ee to of Tpasened aT sue a ae i 
006 .q Udell ,noteou ¥ t me JOn 


30 


textbooks. The data are assembled in Table IX below. Forty- 


seven homes responded to a letter sent home via the pupils. 
Table IX. Topics Which Parents of Junior-High Pupils Would 


Like Their Children to Study in Junior-High-School 
General Science. 


Mother's Father's Totals 
Topic Suggestions Suggestions Mother and 
Father 


~ 
~~ 


(1) (4) 
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Astronomy......- 
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Bacteria...cecces 
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Electricity..... 
General discus- 
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Human body...... 
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A copy of this letter may be found in the Appendix, page 51. 
It will be noted that 66 suggestions were made by mothers | 


and 90 were offered by fathers. Does this indicate that 


science is more of a man's subject than a woman's? It will 
also be noted that the suggestions tend to reflect the science 
courses which they had probably studied during their school | 
experiences. 

The topic, electricity, is the most frequently mentioned 
one in the list. This was also true of the response made by 


pupils as is shown in Table II. Chemistry and machines tie 


for second place while plants are mentioned with the third 


highest frequency. Another observation of interest is that 
those topics which usually appear in a general-science 


| 
course, atmosphere, disease, and even water-supply rate mech 
| 
| 


lower down. One rather surprising situation is the fact that © 
the topic, aviation, is mentioned only once by a parent. The 
place that aviation holds in our present-day living would | 
lead one to expect a far greater interest in it as well as | 


need for it. | 
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CHAPTER III 
CONCLUSIONS AND RECOMMENDATIONS 


General science and the total school program.-- General 


science is only a part of the total school experience of a 
child. At the same time, it is an important part. It is 
important because of the unique contributions it can make in 
the general education program which concerns the child. It 


is also important in that it can provide data which will or 


can be of great help in the guidance of the youngster. There | 


are many general and specific objectives written for the 
general-science courses offered in our public schools. The 
writer, however, is at the moment most concerned with a cer- 
tain few which are given here. 

1. To help the child to determine for himself his apti- 
tudes and limitations in the field of science to the 
extent that this is possible in junior high school. 

2. To help him determine and evaluate his reaction to 
the area of science in terms of the pleasure he may 
derive from it. 

3. To assist him to understand the value to the human 
race of the science that he studies and its effect 
on the way he lives. 
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4. To get pleasure from his study of general science 
so that it may develop his interest to the extent 


that it will lead him to look for vocational guidance 


in the field and perhaps give him the basis for 
leisure time activities in the form of related hob- 
bies. 

5. To find his science knowledge of some immediate use- 
fulness in becoming a better consumer and in general 
helping him to make intelligent decisions. 

Many other statements of objectives could be made which 
apply to the teaching of general science, but these which 
have just been mentioned will suffice for the writer's pur- 
poses. These specific statements, plus those which they 
imply, require that the science experiences which we would 
have our pupils enjoy, be well planned. 

Many areas and topics should be explored.-- Boys and 
girls of junior-high-school age are interested in many things. 
This is shown in Table I, pages 14-15, which shows the in- 
terest placement of various general-science topics. This 
range of interests indicates that the development of a science 
curriculum should be influenced by them. Provision must be 
made for a large number of varied science experiences. These 
need not be provided for at the same instant. In fact, it 
is doubtful whether a teacher could make the necessary pro- 


visions for each pupil to work on a different topic 
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34 
efficiently and successfully. The implication is, however, 
that at some time during his junior-high-school life the 
pupil will have an opportunity to investigate several topical 
areas which seem to have especial significance to him. The 
capable teacher can do much to simplify the task by use of 
proper motivation and by making provisions for individual 
differences and yet have the entire group attacking the same 
topical area. A particular pupil should be allowed and even 
encouraged to work on a phase of the group problem which 
seems to have real and immediate value to him. 

The very nature of science, however, should also require 
of each pupil certain common understandings which are basic 
to scientific knowledge and attitudes. For example, a know- 
ledge of the nature of substance is basic to the development 
of a scientific concept of the relation of nutrition to body 
growth and maintenance. This is also a requirement for prac- 
tically all other scientific knowledge and understanding. 

By giving the pupil opportunities for the development of 
basic concepts in relation to many topics he gradually assumes 
an intelligent viewpoint toward his environment. This view- 
point will be one which is based on scientific facts with 
which he has become acquainted. Superstition and imagination 
will play an ever-decreasing role. 

The data of Table I indicate that in this representative 


group of pupils, interest is present in some degree in each 
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55 
of the listed topics. From this it can be concluded that 


the reading materials now used in general science may still 


be used. It would be very helpful to add to them a multitude 
of related materials which would give added opportunities for 


broader approaches to the same topics. These materials abeald 


be chosen with the reading abilities of the pupils in mind. 
Much of the literature should be well illustrated by means 
of good photographs and well-explained diagrams. The range 
of interests shown in the table also suggests that some 
materials were advanced in presentation and should be in- 
cluded for the pupil of exceptional interests and ability. 


It is, of course, equally necessary to provide materials as 


elementary in approach as is required to meet the abilities 


and capacities of the least qualified child. If such a range 


of materials is provided, no pupil will be without resources 


commensurate with his abilities. This will result in some 


degree of successful participation by each pupil of the group. 


Difficult topics should not be eliminated.-- It was not 


too long ago that many people concerned with the education of 


young people thought that only difficult material was worth 
presenting in school. Subject matter which was learned with 
difficulty was thought to have certain disciplinary values. 
We have since learned that this is not so, at least in all 
cases. On the other hand, this does not imply that we should 


go to the other extreme and omit the study of topics and 
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36 
areas which are learned with some degree of difficulty. The 
data of Table IV, page 21, show that interest may run high 
in certain topical areas which pupils themselves have indi- 
cated are difficult to master. The important factor here, 
then, is the interest. If no interest is present or if none 
can be generated in a pupil relative to a certain topic, it 
may be well to omit that topic. This, however, presents a 
problem, particularly if the topic is considered an essential 
one to later success in science. It would seem to the writer 
that this resolves itself into a problem which may be par- 
tially resolved into one of presentation and motivation and 
development. The writer would therefore suggest that before 
an area be omitted because of apparent difficulty, due con- 
sideration be given to the problem of presentation. It would 
be well to consider such questions as the following. 
1. What makes the work difficult for pupils? 
2. Is it appropriate to the age level and ability of 
the group? 
3. Is it logically placed in the course sequence? 
4. Is there a sufficient amount of materials available 
for the study of the topic? 
5. Are suitable materials available for the individuals 
concerned? 


6. Does the child feel that the unit is necessary? 
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Organization of the general-science program is impor- 


tant.-- In the Forty-sixth Meme Ta the National Society 
i 
for the Study of Education, Part I, are found several refer- 


ences to the organization of science in the junior high 
school. 


Science is universal and constant in the life of 
our citizens, and hence to be useful to all pupils, 
general science must accept the science of common 
things as its legitimate field. The science of com- 
mon use and that of the classroom should be the same. 
General science should use any phases of any special 
science which is pertinent in the citizen's inter- 
pretation of a worth-while problem....in organizing 
this material, the topic should be the large unit to 
which many specific pieces of work are related. 


-+-.-ln many junior high schools general science is 
taught in but one or two of the three years; in others 
it is taught in all three years. In some junior high 
schools science is taught for two or three periods 
each week during the seventh and eighth school years 
and for five periods during the ninth year....Obviously 
this confused situation calls for further study and 
experimentation. Such sequences of science subjects 
as those recommended by the Thirty-first Yearbook ap- 
pear to have but partial approval in actual school 
practices. As often remarked it is still much easier 
to see what seems good to do than it is to do those 
things. 


The data obtained relative to whether pupils like or 


dislike science seem particularly pertinent to the problem. 


These data are presented in Table III, page 19. It will be 


quired in each of the three junior-high-school grades. The 
greatest amount of time is spent on ninth-grade science. 


1 
National Society for the Study of Education, Forty- 
sixth Yearbook, Part I, University of Chicago Press,1947,p.15 
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From the data obtained, however, we can see that interest is 


greatest in the seventh grade and least in the ninth. It is 


contrary to the philosophy of modern education to maintain 


a situation like this. It would seem that the only alterna- 


tive is to rearrange the general-science schedule and the 


following recommendations are made: 


Bs 


General science should be required for the equivalent 
of four class periods a week in the seventh grade for 
the entire school year. This would be taking ad- 
vantage of the indicated high interest of seventh- 
graders with a probable increase in efficiency and 
effectiveness of instruction. 

General science should be required for a minimum of 
two periods a week, preferably three, in grade eight. 
By so arranging the eighth-grade schedule we would 

be recognizing the diminishing interest of the student 
body, but at the same time making a science course 
available to those who wish to maintain continuity 

in the subject. 

Finally, the writer in the light of the data obtained 
from the study of his own school system, questions 
the value of continuing the science courses on the 
same required basis as now exists. The situation 

is not a happy one and is in some respects, at least, 


a reflection on the presentation of our science 
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material and work. A new approach is needed to 
ninth-grade general science. 

The fact that most ninth-graders do not consider ninth- 
grade general science of the same value as those who teach 
it, would suggest two solutions which should eventually lead 
to a full-fledged science program for the ninth grade. The 
first is that general science should be offered on an elective 
basis and the second is that there should be two approaches 
to the subject. 

Pupils who are interested in science will elect ninth- 
This will enable those who have a 


grade general science. 


real interest in it to continue to the high-school stage. 


With the offering of two types of general science, the con- 
tent of each course can be varied more effectively to meet 
the needs of those who elect the courses. 


One course should be offered on the basis of four 


periods a week for the school year and should consist of 
content material which will adequately prepare for high school 
and college. Pupils who elect this course would, in most 
cases, be those who are preparing for college. Another 

science elective should be made available with the same time 


allotment for those who might terminate their education in 


the not too distant future or for those who are planning to 
attend a vocational school or enter into an apprenticeship 


in some trade. The content of this course would differ in 
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that it would probably stress the applications of science 


to everyday problems which the pupils would be apt to meet. 
The college preparatory group would also find the science a 
practical course but there would be in addition a greater 
stress on the fundamental concepts needed for later science 
study. Such courses should do much to help the individual 
become a resourceful person and help him to meet the problems 
he meets in his daily living. 

A new approach to the ninth-grade science problem on 
the basis suggested above, if done well, should eventually 


find most of the ninth-grade people in one or the other 


science courses. 

General-science learning products should be useful.-- 
General-science learning products vary in usefulness to the 
learner. it is apparent that pupils do not consider general 
science too useful as is evidenced by the data of Table V, 


page 23. These data are considered very significant by the 


writer. Here is a situation which clearly shows those in | 
the science field, if the writer's school can be called 
typical, have not been concerned with the usefulness of that 
which is taught. Of the twenty-two topics listed, only four 


of them are indicated by pupils as being of some degree use- 


ful to them. Another significant fact is that very few of 
the pupils found even these topics useful. 


Somehow this must be considered and in some way 
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41 
counteract and reverse this outcome. How it can be done to 
the greatest degree will require much experimentation and 
time. It is obvious, however, that this has failed to be 
done in more ways than one. 

The interests of pupils, as indicated by the data ob- 
tained, can be considered one key or avenue to explore. More 
needs to be known about the make-up of these interests for 
through them it may be possible to help the child acquire 
a sense of usefulness about them. The degree of interest 
should be heightened by the way the teacher presents and 
helps the child develop the problems posed by the units of 
work. The relationship which the content has to the progress 
of man and the direct or indirect relationship it has to the 
individual pupil must be stressed. That material which can- 
not be so presented should be limited or omitted for nothing 
is gained by the memorization of facts, scientific or other. 
Time must be spent to help the pupil become aware of the 
functional aspects of that which he is studying. 

It will be well to consider the oft-expressed viewpoint 
of education that teaching youth should be in terms of the 
future and for long-range values. The pupil, however, lives 
in the present. Now is the time of significance for him and 
teachers need to recognize this all-important fact. This 
does not imply that the future and the past be given no 


consideration. Teachers should be aware of the past in its 
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relationship to the present and its implications for the 
future. These same implications must be taught, by every 
method at command, so that the pupils understand them and 
experience them. Thus, little by little, our pupils will be 
helped to know what they are and what they are to become is 
decided in large measure by what has transpired in the past, 
and that their future is dependent upon the things they do 
and learn today. 

The content material of textbooks and particularly our 
teaching should be so presented that pupils will willingly 
explore for themselves the usefulness of that which is 
studied. This can be done in part by helping them to see 
valid and direct connections between what they study and the 


way they live. 


What pupils would like to study compared to what they 
are now studying in general science.-- There are at least two 


conclusions to be drawn from the data of Table VI, page 24. The 


range of topics as covered in our present three-year program 
or in the topics offered by the several general-science 
textbooks gives complete coverage of the items which pupils 
say they would like to have studied. The data also indicate 
that for one reason or another pupils do not recall what 
they have studied. 

No part of the results obtained by asking pupils what 


they would like to have studied indicates any topic for 
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which some provision has not or cannot be made in our present 


science sequence. It may be of some significance to note 


that a few topics were so indicated such as animals, avia- 


tion, or human body. These same pupils had previously studied 


these areas. The writer would accept this as a challenge in 
two possible ways. Either these topics have not been taught 
effectively or the pupils have not been alerted to the point 
where they were able to recall that they had studied then. 
The results, then, would indicate that the content 

material of our science courses is complete enough, but that 
our educational procedures must be studied carefully and 
work weighed critically against the objectives supposedly 
set for the work. This is saying again that those factors 
mentioned before must be considered: the relationships be- 
tween the pupils on the one hand to their interests, and the 


usefulness and difficulty of the content on the other. 


Parent statements do not offer many suggestions.-- Lt 


would seem that the general-science curriculum of the writer' 


school tends to meet the needs expressed by the parents for 
science content. The areas mentioned by the largest number 
of parents are electricity, chemistry, machines, and plants. 
The first three mentioned would tend to reflect the needs 

of people for understandings of their technological environ- 
ment. The need for an understanding of this scientific age 


is or should be apparent to teachers. That it is necessary 
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to people in adult life is confirmed by the responses of 
parents. The data obtained by responses to the writer's 
letter to parents are found in Table IX, page 30. 

This, then, is another indication that science teachers 
should be vitally concerned with making their teaching as 
functional as possible. If they are successful in this, 
pupils will not be content to merely accept the advantages 
of modern living but will, through understanding, be better 


able to use them efficiently and well. 
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CHECK LIST PRESENTED TO SEVENTH-, EIGHTH; AND 
NINTH-GRADERS 
| My name is I am years old. 
! 
| I go to the Junior High School. 


Dear Pupils: 
| Are you willing to help us build a general-science pro- 
| gram which will be better than any we have ever had? If you 
| are, will you please furnish the information which is asked 
for below? Please do it in exactly the way YOU really feel 
about it. 
| Sincerely yours, 
! Clifford R. Nelson 


Directions: A list of topics which are generally studied in 
general science is printed below. Will you read the list 

| carefully? _After you have studied the list, place an X in 
_ the space after the number of the topic you would like to 

| study. For example, if you would like to study about PLANTS 
you will place the X in the space after 1, like this. 

1 ..X. Plants (including trees, flowers,and leaves) 

1 .... Plants (including trees, flowers, and leaves) 

2 .... Animals (birds, fish, mammals, insects) 

3 .... Human body and health (structure, sleep, foods) 

4 .... Earth science (rocks, soil, minerals) 

5 .... Early animals (fossils, dinosaurs, etc.) 

6 .... Atmosphere (where air is found, how man uses it) 
7... Water (what it is, how man uses it) 

8 .... Fire (what it is, what causes it, how man uses it) 

9 .... Electricity (motors, bells, lights, wiring, etc.) 
10.... Airplanes (how and why they fly) 

1l.... Engines (steam, gasoline, diesel, jet, and rocket) 


12.... Chemistry (acids, soaps, paints, etc.) 


13.... Medicine (drugs, disease, germs, and bacteria) 
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47 
14.... Sound (noises, musical instruments, voice) | 
15.... Molecules and atoms (what everything is made of) 
16.... Changing substances (by heating, cooling, mixing, etc.) 
17.... Weather (causes, forecasting, flying, kinds) 


18.... Machines (wheels, pulleys, crowbars, wheelbarrows) 


19.... Transportation (science of autos, trains, ships, etc.) | 
20...- Communications (telephones, radio, radar, television) 
21.... Light (causes, kinds, colors, dyes, use) 

22.... Conservation (fire prevention, forests, rivers, soil) | 


7] 


23.... Astronomy (sun, stars, planets, shooting stars, tele- — 
scopes) 


24.... Biography (great scientists of past and present) 
25.... Science (how the scientist does his work) 


26.... If there is some other topic you would like to study 
which is not mentioned here in this list you may write 
it on the line below. 


Part II 


| 
We want to know if you like the study of general science. 
Please make the sentence below read so that it tells us how | 
you feel about your study of science. Do it by crossing out | 
either the do or do not. ALSO, tell us WHY by completing the 
sentence. | 


I (do) (do not) like to study general science because 


You may write more about the way you feel and think 
about general science in the space below if you wish to. 
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DIRECTIONS TO TEACHER DIRECTING QUESTIONNAIRE 


To the teacher directing the science questionnaire: 

This questionnaire is part of an attempt to gather data 
which will help us to set up a general-science course whi 
will meet the needs of junior-high-school pupils. 


It will be appreciated if you will do the following: 


tion, after reading the letter. 


| 2. Encourage them to answer freely and in accordance 
with their own viewpoints and experiences. 


3. Help pupils where they are uncertain as to what t 
are expected to do. 


4. Please collect papers and send them to the main 
office. 


preciated. 


Sincerely, 


Clifford R. Nelson 
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LETTER TO SOPHOMORE FILLING IN 
QUESTIONNATRE 


a Massachusetts 


April, 1947 


Dear Sophomore: 


You have been selected to help us in trying to solve an 
important problem concerning the junior-high-school general- 
science course. This problem is, "How can junior-high-school 
science be improved for the benefit of the student?" | 


As a sophomore, you are in an excellent position to 
answer certain questions which pertain to the science you 
studied while in the junior high school. These questions 
deal with such things as the interest science aroused in 
you, its usefulness to you, the difficulties you may have 
had, and whether it included all of the topics you would 
have liked to study. 


On the paper which accompanies this letter are four 
questions dealing with the above-mentioned areas. Please 
read the directions carefully and then answer them to the 
best of your ability in the spaces provided. 


We appreciate your willingness to do this, and we know 
that your cooperation will assist us in making general science 
of real value to the boys and girls of the junior high school. 


Sincerely yours, 


Clifford R. Nelson 
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QUESTIONNAIRE PRESENTED TO SOPHOMORES 


Write your name here 


I am a boy girl 


(check one) 


Years old 


Note: In the following directions the word "topic" is used 
to mean a unit or area of work in general science such 
as weather, electricity, nutrition, and so forth. 


1. In each of the following spaces write the name of a topic 


which you found to be very interesting in junior-high- 


school science. The first topic should be the one you 


found most interesting. 


A. 
B. 
Cc. 


Of all the topics in junior-high-school science which ones 


did you find difficult to understand? 


ing spaces. 


A. 
B. 
Cc. 


If any of the general-science topics which you studied 


Write the three most 
difficult topics in the order of difficulty in the follow- 


were useful to you then, or have been since, please list 


them below in the order of usefulness. 


Cc. 


If the general science you had in junior high school did 
not cover all the topics you wanted to study, please list 


three such topics below by completing the sentences which 


are started. 


A. 


B. 


C. 


I would like to have 


I would like to have 


I would like to have 


es 


studied 


studied 


studied 
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LETTER SENT HOME TO PARENTS REQUESTING THEIR SUGGESTIONS 


Dear Parents: 

I am sending this note to you by courtesy of your 
child who is one of my science pupils. It is for your 
suggestions which will help us make our general-science 
classes more valuable to your children. 

In the light of your practical experiences, will you 
kindly indicate those areas of study, in the field of 
junior-high-school science, from which you have or could 
have benefited. 

I am interested in getting both the woman's and the 
man's point of view and have therefore provided a space 
for each of you to use. If the spaces provided below are 
not enough, please use the back of the paper. 


Thank you for your cooperation. 
Sincerely yours, 


MOTHER FATHER 


j Boston Universit 
School of Education 


Library 
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BOOKS FROM WHICH TOPICS WERE SELECTED FOR QUESTIONNAIRE 


Beauchamp, Wilbur L., John C. Mayfield, and Joe Young West. 
Everyday Problems in Science. Scott Foresman and Com- 
pany, New York, 1940. 


Charters, W. W., Dean F. Smiley, and Ruth M. Strang. Lets 
Be Healthy. The Macmillan Company, New York, 1944. 


Corwin, Walling, Victor P. Peterson, and Mae Johnson Corwin. 
Junior High School Science. Harr Wagner Publishing 
Company, San Francisco, 1931. 


Gruenberg, Benjamin C., and Samuel P. Unzicker. Science in 
Our Lives. World Book Company, New York, 1938. 


Hunter, George W., and Walter Whitman. My Own Science Prob- 
lems. American Book Company, Boston, 1935. 


- Problems in General 


Science. American Book Company, Boston, 1936. 


Meister, Morris. Air and Water. Charles Scribner's Sons, 
New York, 1939. 


. Living with Science. Charles Scribner's 
Sons, New York, 1939. 


Powers, S. R., E. F. Neuner, and H. B. Bruner. The World 
Around Us. Ginn and Company, Boston, 1936. 
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